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finite size Lyapunov exponent (FSLE) 50, 59
and predictability 64

fluctuation-dissipation theorem, 167
van Kampen objection 172

Fokker–Planck equation 18, 167, 193, 199,
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Fredholm alternative 196

generalized Lyapunov exponent 44
Green–Kubo formula 200

Hamiltonian systems 95, 99, 103, 109, 189
heat transport 178, 207
Helmholtz theorem 102
hierarchical model 251
homogenization 210
hydrodynamic Lyapunov vector 66
hyperbolic systems 36
H theorem 98, 136, 161

information 28
theory 28

integrable systems 104
intermittency 47, 51, 71, 82

on-off intermittency 84, 85
scenario 235

invariance under time reversal 138
invariant density (measure) 19
irreversibility
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and high-dimensional systems 129, 143
and intial condition 123
and Loschmidt paradox 138
and many degrees of freedom 143
and Zermelo Paradox 139

KAM (Kolmogorov–Arnold–Moser) theorem
and statistical mechanics 109

Kaplan–Yorke conjecture 27, 39
Kolmogorov–Sinai entropy 32
Korteweg–de Vries equation 111
Knudsen gas 130, 143
Kramers equation 193, 197
Kramers formula 81, 197
Kramers–Moyal expansion 205
Krieger theorem 33
Kubo formula, see Green–Kubo formula

Langevin equation 17, 80, 191, 194, 199
large deviations theory 46, 48
law of large numbers 30
Lévy distribution 213
Lévy flight 213, 246
limit cycle 6
Lindstedt method 221
linear response theory 168, 172
Liouville equation 141, 192, 205
Liouville operator 17
Liouville theorem 141
Lorentz gas 135, 137, 162, 174, 179
Lorenz model 13

Lyapunov exponents 25, 37, 42, 44, 79
comoving Lyapunov exponents 68
density of Lyapunov exponents 38
dimension 27
effective Lyapunov exponents 24, 43
finite-size Lyapunov exponents 44
generalized Lyapunov exponents 44
hydrodynamic Lyapunov exponents modes 66
in extended systems 38
macroscopic Lyapunov exponents 65

Lyapunov vectors 25, 66

macroscopic chaos 63
macrostate 131
map

Arnold map 76
Beluzov–Zhabotinsky map 83
coupled map (CM) 114
coupled map lattice (CML) 38
globally CM 63
Hénon map 7
logistic map 18, 22
Poincaré map 4, 104

Martin-Löf theorem 42
mean-field approach 228
measure

invariant measure 19
microcanonical measure 96, 103
natural measure 22, 33, 37

mixing 20, 145, 173
modeling of systems 58
monocyclic systems 102
multiscale analysis (method) 188, 193, 195, 201, 222,

236

Nekhoroshev theorem 112
noise–chaos distinction 61
noisy systems

systems with noise 79

Oseledec theorem 25, 46, 66

partition
generating partition 33, 35
Markov partition 36

passive scalar transport 199
period-doubling scenario 232
Perron–Frobenius operator 17, 22, 64
perturbations

infinitesimal perturbations 25, 26
non-infinitesimal perturbations 48
singular perturbations 220, 223, 236

Pesin formula 42
Pesin relation 24, 37, 83
piston (adiabatic) 203
Poincaré theorem on non-integrability 104
Poisson bracket 192
predictability

in high-dimensional systems 7, 63, 66, 68
time 26, 44

pseudochaos 72, 174, 178
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pseudo random number generator 72, 79
pseudo random numbers 71

renormalizability 224
renormalization group (RG) 220

and Boltzmann equation 239
and central limit theorem 247
and stable laws 249
probabilistic approach to 243
transformation 219, 228

Renyi entropies 47

sandpile models 86
scale invariance 219, 227, 229, 263
secular divergences 236
self-organized criticality 86
sensitive dependence on initial conditions

13

Shannon–Fano code 31
Shannon–McMillan theorem 36, 41
singular perturbation 208
small denominators (problem of) 109
Smoluchowsky equation 193, 197
solitons 111

and KAM 111
spin block 228
stable laws 249
strange attractor 7, 14
sum functions 99

tangent vector 80, 84
three-body problem 49

universality class 231, 234, 235, 258

van Kampen objection 172
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